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COLOR PLATES OF MUTANTS 


Each mutant character is listed with gene symbol, descriptive name and a short descrip- 
tion, in order of tentative numerical position on the linkage map (page 5) beginning 
with the end of the short arm of each chromosome. Map positions that are doubtful are 
indicated by parentheses. 
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0 sr, — STRIATE — Many white longitudinal leaf 1 vp; — VIVIPAROUS — Premature germination, 


striations, expressed throughout life of plant. white endosperm with Y,, white seedling (See 
res 4). Note that germinating kernels are 
white. 


(14) ag — RESISTANT TO GRASSHOPPERS (Not 
shown) — From Amargo variety. 


15 gas — GAMETOPHYTE FACTOR (Not shown) 
— ga pollen grains nonfunctional on Ga silks. 


19 zb, — ZEBRA STRIPED — Regularly spaced 
yellowish crossbands on early leaves. 


23 ms,;; — MALE STERILE (Not shown) — (See 
MSs, 8-14). 
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26 P — PERICARP AND COB COLOR — Red, brown, or orange 
pigment in cob and pericarp; with p (P¥’”) cob is white and 
pericarp clear; with P’" cob is red and pericarp clear. Includes 
variegated types, P’’ (variegated) and P™° (mosaic). From left 
in photo, p (P¥~), Pwr, Prr, Pm, and P, 


24 ts. — TASSEL SEED — Tassel 
completely pistillate; ear with ir- 28 zi — ZYGOTIC LETHAL (Not 
regular kernel arrangement de- 


shown) — Sporophyte fails to de- 
velops if tassel is removed. 


velop. 





56 as — ASYNAPTIC — Poor seed set due to lack of association 
of homologous chromosomes at the first meiotic division. 
Pachytene photo at left shows low level of asynapsis with 3 
chromosomes with large unpaired regions and chromosome 
#8 (bottom) with a small unpaired region in the long arm. 
(O. L. Miller, 1963). Asynaptic ear above is highly sterile with 
plump (38n endosperm) and shriveled (5n endosperm) kernels. 





CHROMOSOME 1 


(58) pa — POLLEN ABORTION (Not shown) 





64 hm, — SUSCEPTIBILITY TO HELMINTHOSPOR- 
IUM CARBONUM — Infected leaves have dis- 
ease lesions; ears have masses of black fruit- 
ing bodies (Courtesy A. J. Ullstrup). 


85 Vg — VESTIGIAL GLUMES — Gliumes very 
small, cob and anthers exposed. Mutant cob 
on right; Mutant tassel branch on next page. 
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81 br, — BRACHYTIC — Shortened internodes, stiff 
erect leaves; does not respond to gibberellins. 
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85 Vg — VESTIGIAL GLUMES — Glumes 
very small, cob and anthers ex- 
posed. Mutant tassel branch, right; 
Mutant cob on preceding page. 





86 f, — FINE STRIPE — Seedling virescent, fine 


white stripes remain on base and margin of 
leaves of older plants. 





104 an; — ANTHER EAR —Anthers in 
ear florets (best shown on unferti- 
lized ears), plant short, leaves short 


; SLR . | and broad, tassel branches few, 
an te Set Ped Sl vada Bolt toe anthers in tassel remain in glumes; 
eet: Sie Xo BP pee ep ee <7 NOL 3 eae responds to gibberellins. 


CHROMOSOME 1 11 





106 bz, — BRONZE ALEURONE AND PLANT — Modifies purple aleurone to brownish-pale and pur- 
ple plant to reddish-brown; no effect on pericarp color. Segregating ear, left. Plant color 
with A B PI, right, (bronze plant on left). 


(108) ad, — ADHERENT — First seedling leaves stick 
together, tassel branches and occasionally top 
leaves adhere to main spike (next page). 
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(108) ad; — ADHERENT — First seedling leaves stick 127 Kn — KNOTTED LEAF — Knotty appearance 
together (preceding page), tassel branches and due to scattered proliferation of vascular bun- 
occasionally top leaves adhere to main spike dies; expression variable during stages of plant 
(above). growth. Mutant seedling on left. 


119 Ts; — TASSEL SEED (Not shown) — Tassel 
with both pistillate and staminate florets. 


(124) th — TEOSINTE BRANCHED (Not shown) — 
Many tillers; nodes have slender branches 
usually ending in a one-spike tassel (C. R. 
Burnham). 


(128) jw; — LEMON WHITE — Re- 
duces yellow in endosperm; 
seedlings are white (see Table 
4). Segregating ear, right. Mu- 
tant seedling, next page. 





CHROMOSOME 1 13 


(128) Iw, — LEMON WHITE — Reduces yellow in en- 
dosperm; seedlings are white (See Table 4). 
Segregating ear, preceding page. Mutant seed- 
ling, left. 
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135 gs; — GREEN STRIPE —Light grayish green 
stripes between major vascular bundles, wilts 
easily. Green stripe leaf on left; also shows 
bm, (1-161). 


(154) vps — VIVIPAROUS (Not shown) — Some pre- 
mature germination, no effect on endosperm 
or chlorophyll, seedling small with short point- 
ed leaves (See Table 4). 


158 Tss — TASSEL SEED — Tassel completely pis- 
tillate, compact. 


161 bm, — BROWN MIDRIB (Not shown) — Like 
bm,, (5-21) but less intense pigmentation (See 
gs; photo above). 
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0 ws; — WHITE SHEATH —Leaf sheath, culm, (4) al — ALBESCENT — Chlorophyll develops er- 
and husks very light green, almost white; leaf ratically, some plant parts almost white; seed- 
blade near normal green. Plant on right is ling on right is albescent. 


wss, both are /g,. 


11 1g; — LIGULELESS — Ligule and auricle miss- 
ing; leaves upright, envelop stalk. Liguleless 


plant on left. 


rp — SUSCEPTIBILITY TO PUCCINIA SORGHI 
(Not shown). 





CHROMOSOME 2 15 


30 gl, — GLOSSY — Like g/, (7-36) but expression 
not so clear. Glossy seedling on right. 


(34) d; — DWARF (Not shown) — Like qd; (3-18). 





49 B — BOOSTER — Intense sunlight-dependent 
red pigment in leaf sheath, culm, husks and 
tassel glumes. With P/ pigment becomes sun- 
light-independent purple; Note lack of pag- 
ment on newly exposed husk tissue of B pl 
plant on left. (See Table 2). The B” (weak) 
allele produces pigment mainly in husks and 
base of tassel glumes (glume bar). 


>, pee fol dest) Te dele ele we 


49 R, — COLORED ALEURONE — Duplicate fac- 
tor with R, (10-57). Either AR; or Re is required 
for aleurone color. Ear shown with 15 colored: 
1 colorless ratio is segregating both. Colored 
kernels are R, R; — and/or Rz——. Mottled 
kernels are A, 1111, fe fo f2 and colorless kernels 


are 1/11, fofore (E. D. Styles). 
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54 gS, — GREEN STRIPE — Leaf blade (left) yel- 96 sk — SILKLESS —Pistils abort; no silks pro- 
low-green except near veins which are normal duced. 
green; does not wilt (compare gs, 1-135). 


(60) wt — WHITE TIP (Not shown) — Tips of seed- 
ling leaves are white. 


68 fl; — FLOURY ENDOSPERM — 
Endosperm opaque, soft, 
floury; expression varies with 
dosage (fl! fl FI floury, Fi Fi fi 
flinty). Blue stain with iodine 
distinguishes from waxy (9-59), 
which stains red. 





74 “ 7 aaa SEED (Not shown) — Like ts. 
1-24 
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83 vz — VIRESCENT — Seedling (left) light yellow 


green; turns green slowly. 
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CHROMOSOME 2 17 





¥ 


111 


wz — WHITE SEEDLING — Viviparous embryo, 
reduced yellow in endosperm, white seedling. 
Like vp; (1-1). (See Table 4). 
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121 Ht — RESISTANCE TO HELMINTHOSPORIUM 
TURCICUM (Not shown) (A. L. Hooker) 
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155 Ch — CHOCOLATE PERICARP — Dark brown 
pigment in pericarp. 
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18 CHROMOSOME 3 


0 cr; — CRINKLY LEAF — Piant somewhat short- 
ened; leaves broad and wrinkled, especially 
near base. 





18 dy — DWARF — Typical andromonoecious 
dwarf; plant very short and compact; leaves 
thick and broad, tassel compact; anthers in 
ear. Responds to gibberellins. 
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26 rag — RAMOSA — Irregular kernel placement, often more extreme than 


ear on left above, ear 
usually not branched like ra, (7-32). 


Many tassel branches that cling together (on left). 


31 Cg — CORN GRASS — Narrow leaves, extreme 
tillering, poorly defined ears and tassel. 





(38) cl, — CHLOROPHYLL (Not shown) — Like /w, 


(1-128). Seedling small, pale yellow to green 
depending on dominant modifier C/y. 
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(45) Af, — RESTORER OF FERTILITY (Not shown) 
—— Restores fertility to Texas source of cyto- 
plasmic male sterility. 





40 rt — ROOTLESS — Secondary roots few or ab- 
sent (rootless seedling on left). 
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(46) Lgs — LIGULELESS — Ligule missing; leaf 
broad, flat, and erect (compare /g;, 2-11). Li- 
guleless plant on right. 


48 Rg — RAGGED LEAF —Chlorotic tissue ap- 
pears between veins of older leaves, causing 
many slender holes and torn appearance. First 
4 or 5 leaves develop normally. 


50 gis — GLOSSY (Not shown) — Like g/; (7-36); 
expression fair. 
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55 ts; — TASSEL SEED— Tassel with pistillate 
and staminate flowers, characteristically com- ee 





pace 72 ba, — BARREN STALK — Ear shoots, concave 
depression of culm, and most florets in tassel 
missing. 





(75) W774g — WHITE SEEDLING (Not shown). 


83 Igo — LIGULELESS (Not shown) — Like /g, (2- 
11); auricle and slight ligule present. 


(86) na; — NANA — Similar to d,; (3-18) but leaves 
longer, more erect; no anthers in ear and no 
response to gibberellins. 
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111 a, — ANTHOCYANINLESS — Absence of an- 
thocyanin pigments; produces colorless aleu- 
rone, green or brown plant (with B Pl), and 
brown pericarp with P’". Several alleles with 
varied expression (Table 3). Certain alleles are 
compound, i.e., A® is composed of two parts: 
a, dilute aleurone, red-brown plant, and reces- 
sive brown pericarp, and 8B, full-colored aleu- 
rone and plant and recessive red pericarp. 
Picture above shows (left to right) the aleurone 
color of three ears segregating A a, a” a, Dt,dt;, 
and A aP™, Picture at right shows pericarp 
color of three ears segregating A® a, A™ a, and 
A’a with P’’, Below is a brown plant with a; 
B PI. (Courtesy M. M. Rhoades). 
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CHROMOSOME 3 23 





111.2 shop — SHRUNKEN — Kernels large, very sweet and watery at 
milk stage, collapse on drying. Ear above from cross of A-Sh./ 
a-Sh, X a = Sh» shows close linkage between a, and Shp. 


122 et — ETCHED ENDOSPERM — Kernel has 
scarred, pitted appearance (ear above); vires- 
cent seedlings (at right). 


128 gaz — GAMETOPHYTE FACTOR (Not shown) 
— ga pollen from heterozygotes 10-15% func- 
tional, independent of silk genotype. 


vp; — VIVIPAROUS (Not shown) — Premature 
germination, no effect on chlorophyll of yellow 
endosperm, inhibits anthocyanin pigment in the 
aleurone. Compare vps; (1-1) (Table 4). 


24 





CHROMOSOME 4 


0 de, — DEFECTIVE ENDOSPERM — Kernels 
small, defective. 


35 Ga; — GAMETOPHYTE FACTOR (Not shown) 
— Only Ga, pollen functions on Ga, silks. 





(55) st — STICKY CHROMOSOME — Small plant with striate leaves, ear with few seeds, all ab- 
normal. Chromosomes stick together during both mitotic and meiotic divisions. Two rows 
of kernels on right in photo are st. Photo at left is of a microsporocyte in anaphase | show- 
ing several bridges (Courtesy M. M. Rhoades). 
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(60) ja — LAZY — Prostrate growth habit begins after 
12 to 18 inches of normal growth. In photo 19-lb 
force required to raise stalk from prone position. 


63 fl, — FLOURY ENDOSPERM (Not shown) — 
Like fl, (2-68) but conspicuously floury in single 
dose (fl, can be considered phenotypically 
dominant). 





66 sp; — SMALL POLLEN (Not shown) — Pollen 


56 Ts; — TASSEL SEED — Tassel with both silks 
small, usually fails to compete with Sp; pollen. 


and anthers, not compact. Compare ts, (3-55). 





71 su, — SUGARY ENDOSPERM — Endosperm wrinkled, translucent 
when dry; kernels distended and sweet at milk stage. 


73 lo — LETHAL OVULE (Not shown) — Ovules 
carrying /o are eliminated; transmission normal 
through the pollen. 


26 MUTANTS OF MAIZE 


74 deyg — DEFECTIVE ENDOSPERM — Endosperm 
like de, (4-0) but produces semi-dwarf plant. 


84 zb, — ZEBRA STRIPED (Not shown) — Like zb, 
(1-19). 


86 giz — GLOSSY (Not shown) —Like g/, (7-36) 
but expression poor. 





107 Tu — TUNICATE EAR — Long glumes on ear (left) and tassel (right); kernels more 
or less enclosed; tassel large and coarse. More extreme in homozygotes. 


CHROMOSOME 4 27 


112 J, — JAPONICA — Leaves with many longitudi- 
nal white stripes; usually more extreme than 
J; (8-28). Seedlings often nearly white. 


118 gis — GLOSSY (Not shown) — See g/, (7-36); 
fair expression. 
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123 co — COLORLESS ALEURONE — Little or no anthocyanin color 
in aleurone; distinct dosage effect, reduced plant color, no effect 
On pericarp color. Segregating ear above, note dilute (C c c) 


kernels. 
*Readers are cautioned to distinguish be- “ldf — DIFFUSE (Not shown) — Pattern distri- 
tween the capital letter | and the lower bution of pericarp color; inhibits anthocyanin 
case letter | which resemble each other pigmentation (I. Greenblatt). 


very closely in this type face. 
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CHROMOSOME 5 


(0) am — AMEIOTIC — Meiosis fails to occur, spo- 
rogenous tissue degenerates. A PMC in mid- 
prophase showing no pairing (S. K. Sinha, the- 
sis). 


(9) flu, — LUTESCENT (Not shown) — Duplicate 
factor with /u,. Pale yellow green leaves, per- 
sists throughout life of plant. Expression best at 
29°C. (D. K. Shortess). 


14 gliz — GLOSSY (Not shown) —like gi; (7-36) 
but semi-dwarf with transverse necrotic bands 
on leaves. 


15 a. — ANTHOCYANINLESS — like a; (3-111) but 
produces red paricarp with P’. Brown plant 
tissue deteriorates as plant approaches ma- 
turity. Above, segregating ear; right, brown 
plant with B PI. 
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18 vp. — VIVIPAROUS — Like vp; (1-1); mutant 
kernels are smaller 





19 ps — PINK SCUTELLUM — 
Elongating coleoptiles and 
scutellum of viviparous seeds 
are pink, endosperm remains 
yellow with pink tinge, seed- 
ling white with pink flush. Seg- 
regating ear above. 


21 bm, — BROWN MIDRIB — Brown pigment de- 
velops in midrib and over vascular bundles of 
leaf sheath and blade, especially in older 
leaves. Also extends to roots and cob. Plant 
on left is bm. 
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22 bt, — BRITTLE ENDOSPERM — Mature kernel 25 v; — VIRESCENT — Light yellow seedling, turns 
collapsed, often translucent and brittle. green rapidly. 


27 bv, — BREVIS (Not shown) — Plant short due 
to shortening of internodes, particularly near 
ear nodes. No response to gibberellins. 


(35) gag — GAMETOPHYTE FACTOR (Not shown) 
— See Ga, (4-35) 
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CHROMOSOME 5 


46 pr — RED ALEURONE — Changes purple aleu- 
rone color to red, and purple anthers to red 
in favorable stocks. Segregating ear also 
shows A mottling, all kernels r; r; Ry; (see 10- 


57). 


gl; — GLOSSY (Not shown) — See gJ/, (7-36); 
expression good. 


lw. — LEMON WHITE (Not shown) — See /w, 
(1-128). 
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55 ys, — YELLOW STRIPE — Leaves with yellow 
tissue between leaf veins; expression resembles 


iron deficiency symptoms. 


eg — EXPANDED GLUMES (Not shown) — At 
anthesis and shortly thereafter glumes open at 
right angle to tassel axis (C. R. Burnham). 


87 v2 — VIRESCENT — Light yellow seedling; turns 
green slowly. 





ol 


32 








CHROMOSOME 6 


(0) rgd — RAGGED —First leaves composed of 
narrow strips of disconnected tissue; seedling 
not able to emerge without help (E. G. Ander- 
son). 





4 po; — POLYMITOTIC — Microspores divide rap- 
idly without chromosome division. Tassel ster- 
ile, ears only partially filled. Quartet of micro- 
spores undergoing abnormal mitotic divisions 
(courtesy M. M. Rhoades). 
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17 Y; — YELLOW ENDOSPERM — Presence of 
carotinoid pigments in endosperm. 


LAs 


w”™ — WHITE MUTABLE — White endosperm 
with yellow sectors, white seedling with green 
sectors. Variations in temperature result in dif- 
ferent levels of expression seen as transverse 
bands of white and pale green on seedling 
leaves. Appears to be allelic to Y,; (D. S. Robert- 
son). 





pb, — PIEBALD — Irregular development of 
chlorophyll in leaf (very near Y;). 


ms, — MALE STERILE (Not shown) — Anthers 

shriveled, exserted much later than normal or 
not at all. Not silky. Crossing over with Y; 
less than 1%. 
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(19) ms-si — MALE STERILE-SILKY — Sterile tassel with silks protruding from florets; ear with 
excess number of silks (= sjj). 


37 pgi1 — PALE GREEN — Duplicate factor with 
P12 (9-64); pale green seedling when both are 
homozygous recessive. (Courtesy E. H. Lee, Jr.) 





(43) Dt, — DOTTED (Not shown)—See Dt, (9-0) 
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48 P/ — PURPLE — With other genes for anthocyanin in plant, P/ re- 
sults in sunlight-independent purple pigment versus sun-limited red 
for pi. Best distinguished as purple versus pink anthers (Ay’, or 11’, 
required). 





49 Bh — BLOTCHED ALEURONE — Irregular 
patches of colored aleurone on kernels which 
are colorless due to c; (9-26). (Courtesy E. H. 
Lee, Jr.). 


(57) su. (Not shown) — SUGARY ENDOSPERM — 
Endosperm translucent, sometimes wrinkled. 


58 sm — SALMON SILK — Silks are salmon color 
with P77; brown with p. (Courtesy M. M. 
Rhoades) 
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(59) Pt — POLYTYPIC — Proliferation of pistillate 
tissue to produce a mixture of amorphous and 
silky growth on ear. 


68 py — PIGMY — Leaves short, pointed, with fine 
white striations; small plant, height variable. 


CHROMOSOME 7 37 


0 Hs — HAIRY SHEATH — Excess of hairs on 
leaf sheath; segregating progeny difficult to 
classify. 








16 0. — OPAQUE — Endosperm soft, floury, dull in reflected light, opaque to transmitted light; high 
lysine content. Differs from fl; and fl, in having no dosage effect. 


18 yz (Not shown) — LEMON YELLOW ENDO- 
SPERM — 
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20 in — INTENSIFIER — Intensifies colors due to 
anthocyanin and related pigments in the aleu- 
rone. Dark colored ear is intensified. 








24 v; — VIRESCENT — Seedling like v; (9-66), old- 
er leaves with white stripes that persist to ma- 
turity. Both leaves are vs. 


(25) vpyg — VIVIPAROUS — Like vp; (1-1) but more 
extreme. Top row of kernels yellow and nor- 
mal; bottom row white and viviparous. One 
kernel in each row is placed germ down to 
show color. 
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32 ra, — RAMOSA — Tassel with conical branch- 
ing (right above); ear on right much branched, 
short, and bulky. 


36 gi, — GLOSSY —Leaf surface bright green, 
water sprayed in fine mist adheres in small 
drops. 





(44) cp, — COLLAPSED ENDOSPERM (Not shown) 
—cl, of C. Lorenzoni and F. Salamini (see cp2 


page 58). 
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46 Tp; — TEOPOD — Plant strongly tillered, with 
narrow leaves and many small partially podded 
ears; tassel simple. 





50 si — SLASHED LEAVES — 
Leaves slit and torn longitudi- 
nally. 





92 ij — l|OJAP STRIPING — Many white leaf stripes 
resulting from chloroplast defects, ranging in 
size from few cells to more than half of plant. 


71 Bn — BROWN ALEURONE (Not shown) — Pale 
yellowish-brown aleurone color. 


CHROMOSOME 7 


109 bd — BRANCHED SILKLESS — Ears branched 
at base, without silks. Tassel spikelets in 
groups of two or more. 





(112) Pn — PAPYRESCENT GLUMES —Long | thin 
papery glumes on both tassel and ear. Kernels 
often covered. 





Al 


42 CHROMOSOME 8 


O Vig — VIRESCENT — Like v2 (5-87). 





14 mss — MALE STERILE — No anthers exserted. 
Microsporocytes usually degenerate. 


28 j, — JAPONICA — Variable white stripes on 
leaves, sheaths and husks; not expressed in 
seedlings. Degree of expression strongly af- 
fected by a factor (E', extension of japonica) 
closely linked with certain alleles at the R, 
locus (10-57). 





CHROMOSOME 9 43 





a 


0 Dt; — DOTTED — Colored dots on colorless a, 
(3-111) kernels; purple sectors on leaf sheath 
and anthers of brown (a; B Pi, R*® or r*) plants 
(see page 66). Ear above segregating a, and 
Pr; note sectorial loss of Pr also. 


pyd — PALE YELLOW DEFICIENCY (Not 
shown) — Pale yellow seedling resulting from 
homozygous deficiency of chromatin material 
beyond most distal chromomere of short arm 
of chromosome 9 (B. McClintock). 








7 Y92 — YELLOW GREEN —FPersistent yellow- wd — WHITE DEFICIENCY — White seedling 
ish green plant color. resulting from homozygous deficiency of the 


distal half of the most distal chromomere of the 
the short arm of chromosome 9. Plant shown 
is wd wd with Wd-carrying ring chromosome 
which is frequently lost to produce white sec- 
tors. (B. McClintock) 


44 MUTANTS OF MAIZE 





26 C, — ALEURONE COLOR—C produces colored aleurone and c is recessive colorless. 
C! is a dominant colorless allele. Top ear with a 3 colorless:1 colored ratio is segregat- 
ing C'C; bottom ear with a 3 colored:1 colorless ratio is segregating C c. 
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29 sh; — SHRUNKEN ENDOSPERM — Endosperm collapses to give smoothly indented crown 
or sides of kernel. 
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31 bz, — BRONZE — Modifies purple aleurone to 
brownish-pale (segregating ear, above) and 
purple plant to reddish-brown (husks with B | 
PI bz, right), no effect on pericarp color. Pro- 
duces bright yellow fluorescence in anthers | 
viewed under UV light. Tassel on left below is 
bronze. (Courtesy Earl Patterson) 


40 Mr — MUTATOR OF R™ (Not shown) —A mu- 
tator factor which causes a mutable A, allele 
(R™) to change to r (see page 64). 
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44 bp — BROWN PERICARP — 
Changes red pericarp of P’ to 
brown. 


gag GAMETOPHYTE FACTOR (Not 
shown) — See Ga, (4-35). 


59 wx — WAXY ENDOSPERM — Starch in endosperm and pollen is amylopectin (very 
little amylose); stains red with iodine. Endosperm opaque with hard waxy tex- 
ture. Segregating ear with cut surfaces showing l,-KI stain. Segregating pollen 
grains with |,-KI stain. 


62 d; — DWARF (Not shown) — Like d, (3-18). 


(64) Ppgiz2 — PALE GREEN (Not shown) — Duplicate 
factor with pg: (6-37). 


CHROMOSOME 9 AT 





(65) ar — ARGENTIA — Seedling virescent, turns 
green rapidly, expressed only at lower tempera- 
tures; white streaks may persist under cool 
conditions. 





66 v; — VIRESCENT — Yellowish white seedling; 
turns green rapidly. 


67 ms, — MALE STERILE (Not shown) — No an- 
thers exserted. 


69 gli; — GLOSSY — Leaf surface glossy as with 
gl, (7-36) but expressed only after 4th leaf. 
On older plants expression changes so that 
sprayed water spreads over surface. 
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79 bk, — BRITTLE STALK — Leaves and stalk very 
brittle, easily broken. Plant shows leaves shat- 
tered by moderate winds. 


104 We — WHITE CAP (Not shown) — Kernel with 
white crown, shows on yellow endosperm. 





134 Bf, — BLUE FLUORESCENT —Plant tissues 
contain anthranilic acid derivatives, which fluo- 
resce blue under UV light. May be detected 
by odor. Recessive in seedlings; dominant in 
anthers. Picture shows seedling leaves under 
ultraviolet light. Bf, leaf on right. 





138 bm, — BROWN MIDRIB (Not shown) — Like 
bme (1-161). 


CHROMOSOME 10 


0 Rp — RUST RESISTANT — Resistance to PUC- 
CINIA SORGHI. Section of a susceptible leaf 
shown (Courtesy A. J. Ullstrup). 





(12) oy — OIL YELLOW — Seedling oily greenish 
yellow, persists to maturity. 


16 Og — OLD GOLD STRIPE — Variable bright 
yellow stripes on leaf blade; plants carrying 
Og often do not express effect. 





49 


50 MUTANTS OF MAIZE 


24 nl — NARROW LEAF —Leaf blade narrow, 
sometimes with small white streaks; classifica- 
tion often poor. 





28 /i — LINEATE — Basal half of older leaves with 
many small white striations, especially near 
midrib. 





33 du, — DULL ENDOSPERM (Not shown) — En- 
dosperm appears dull, best seen with wx where 
expression is wrinkled. 


35 zn — ZEBRA NECROTIC — Chlorotic tissue ap- 
pears between veins in transverse bands on 
leaves of half-grown plants, may spread to 
whole leaf. 


(36) spo 36) SMALL POLLEN (Not shown) — Like sp, 
(4-66). 


38 /; —- LUTEUS (Not shown) — Like /, (10-99). 
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a 


TPs — TEOPOD — Like Tp, (7-46). Teopod plant, left; ear, right. 


43 gi; — GOLDEN — Seedlings and plant 
with distinct yellow cast, especially on 
leaf sheath at flowering. Plant on right 


is gi. 
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MUTANTS OF MAIZE 





57 Rt — ALEURONE AND PLANT COLOR — Several alleles controlling expression of anthocy- 
anin pigment in aleurone and certain plant parts, including the anthers, silks, seedling 
base, leaf tip and pericarp (Table 3). Ear above left is segregating Ar from self pollina- 
tion; note mottled (Rrr) kernels. Ear above right is segregating for R™r (Navajo pat- 
tern). Tassel branches below show green anthers, R%, and purple anthers, A” (P/ is pres- 
ent in both). As* and RAR” on next page. 
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57 Rt — ALEURONE AND PLANT COLOR — See previous page. Ear on left is segregating 
Rr and Pr pr, ear on right is segregating A’tr. Both are from a backcross with the 
heterozygote as female parent. 


57 Ei — EXTENSION OF JAPONICA — Results in 
extreme expression of /; (8-28), Sr2 (10-92) and 
certain other striped leaf mutants. Usually 
found with recessive aleurone color alleles 
of R; locus. May be an expression of r, (L. J. 
Stadler). 


61 Lc — RED LEAF COLOR (Not shown) — Red 
color in leaf surfaces exposed to sunlight, pink 
silks, red pericarp with P/ (R. A. Bray). 


(63) Mst — MODIFIER OF STIPPLED (Not shown) — 
Affects expression of A’ (10-57). 


73 W. — WHITE SEEDLING (Not shown) 


(92) sr. — STRIATE —Leaves with variable longi- 
tudinal white stripes; plant shown is also E! 
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(99) J, — LUTEUS — Lethal yellow seedling 








K — ABNORMAL CHROMOSOME 10 — Heter- 
ochromatic appendage on long arm; expressed 
genetically by preferential segregation of linked 
markers in heterozygous female parent. Micro- 
photo above of PMC at pachytene stage show- 
ing appendage (Rhoades, 1952). Ears at right 
show preferential transmission of AR” alleles 
linked to abnormal 10. Left ear with excess of 
colored is from the cross R-K/r-k 9 xX rr 2a. 
Right ear with excess of colorless is from the 
cross R-k/r-K 9 xX rr 4. 





LOCATED TO CHROMOSOME ONLY D0 


CHROMOSOME 1 


Dz; — DOMINANT DWARF — Similar to d, (3- 
18); does not respond to gibberellins (E. G. 
Anderson). 


id — INDETERMINATE GROWTH (Not shown) 
— Requires short day length for flowering. 





CHROMOSOME 2 


ba, — BARREN STALK (Not shown) — Like ba, 
(3-72) but more florets in tassel. 


gli, — GLOSSY (Not shown) — (Near 8B) like 
gl, (7-36); expression poor, seedlings abnormal 
in growth. 


mn — MINIATURE SEED — (Near centromere) 
kernel small, somewhat defective. Segregating 
ear. 


Skus — SUPPRESSOR OF STERILITY (Not 
shown) — (Near v4) originally S°?, in Ms ms 
S s plants only S pollen functions. 





56 LOCATED TO CHROMOSOME ONLY 


CHROMOSOME 3 


d, — DWARF (Not shown) — Similar to d, (3- 
18). 





pm — PALE MIDRIB — (Near fts,) midrib and 

adjoining leaf tissue very light green with 
streaks of darker green increasing to normal 
at outer half of leaf blade. 


Pg2 — PALE GREEN (Not shown) — Seedling 
light yellowish green. 


CHROMOSOME 4 (Not shown) 


bm; — BROWN MIDRIB — (Near su;) like bm, 
(1-161); weakly expressed. 


bt, — BRITTLE ENDOSPERM — (Near su) like 
bt, (5-22). 


Iw, — LEMON WHITE — (Between 71 and 84) 
like /wy (1-128) but duplicate factor with /ws; (5- 
). 


0, — OPAQUE —Endosperm starch soft and 
Opaque. 


rag — RAMOSA —(R. A. Brink). 


vg — VIRESCENT — (Near j2) white seedling, 
turns green slowly, sublethal. 


CHROMOSOME 5 (Not shown) 


Iw; — LEMON WHITE — Duplicate factor with 
IW, (4- ). 


Sh, — SHRUNKEN FLOURY — Like sh, (3-111) 
but not translucent. 


td — THICK TASSEL DWARF —(C. R. Burn- 
ham). 


tn; — TINGED — (Near bm;,) pale green in tips 
of leaves; plant is small. 


Vi2 — VIRESCENT — Like v3 (5-25). 


yg: — YELLOW GREEN —~(Near vz.) seedling 
and plant yellowish green. 


CHROMOSOME 6 (Not shown) 
lo — LUTEUS — (2 units from Y;), D. Schwartz. 


I4199 — LUTEUS — (24 units from Y;), E. G. An- 
derson. 


l4990 — LUTEUS — (E. G. Anderson). 
sp! — SMALL PLANT —(D. Glover). 


WwW, — WHITE SEEDLING 

Wees7 — WHITE SEEDLING — (34 units from Y;). 

wi — WILTED — Chronic wilting due to delayed 
differentiation of metaxylem vessels (S. N. 
Postlethwait). 


yd — YELLOW DWARF 
CHROMOSOME 7 (Not shown) 
Dt, — DOTTED — Like Dt, (9-0). 
E, — ESTERASE MOBILITY (D. Schwartz). 
92 — GOLDEN — Like g; (10-43). 
va; — VARIABLE STERILE — Anthers general- 


ly not exserted. Some tassels have a few 
normal florets. 


CHROMOSOME 8 (Not shown) 


gl, — GLOSSY — Like g/, (7-36) but expression 
very poor. 


sn — SIENNA —(E. G. Anderson). 
CHROMOSOME 9 (Not shown) 
I, — LUTEUS — Lethal yellow seedling. 


!; — LUTEUS — Yellow seedling and plant; 
weak but will survive to flowering. 


Ate 7 RESTORER OF FERTILITY — See Af, (3- 


LOCATED TO CHROMOSOME ONLY 57 
CHROMOSOME 10 


a, — ANTHOCYANIN — Recessive allele pro- 
duces strong red pigment in sheath, culm, and 
husks; resembles B (2-49). Plant on right is a3. 


bf, — BLUE FLUORESCENT (Not shown) — 
(Between 28 and 48) like Bf, (9-134); not ex- 
pressed in anthers of heterozygote. 





|, — LUTEUS — Produces uniform yellow pig- 
ment in leaves of white seedlings resulting from 
a number of chlorophyl! mutants or white tissue 
due to j;, ij, etc. Seedlings shown are W w w 
L,, andww |, |. 





M819 — MALE STERILE (Not shown) — Like mS, 
(9-67). 


tng — TINGED (Not shown) — Like tn, (5- ) 
C. R. Burnham. 


Vig — VIRESCENT (Not shown) —Like v, (9- 
66). 
V™1817 — VIRESCENT MUTABLE (Not shown) — 


(Near R,) virescent seedling with sectors of 
green tissue (E. G. Anderson). 


08 LOCATION UNKNOWN 


Cly — CHLOROPHYLL MODIFIER (Not shown) 
— Modifies white seedling phenotype of cl, (3- 
38) toward green (D. S. Robertson). 





BLEACHED LEAF TIP — Surface of terminal 1/3 
of each leaf has a faded light green color; Bj 
endosperm texture is dull (D. N. Duvick). by! 


~ errr 





Cp, — COLLAPSED ENDOSPERM 
—  Endosperm collapsed, partial- 
ly defective. Ear shown is homo- 
zygous pr and segregating for 
CPe2, 41, and in; note possible cpz - 
In linkage. Mutant kernels that 
grow produce very light green 
seedlings with darker green 
streaks on leaves as shown 
above. May be allelic to cp, (7- 
44) K. S. Hsu. 





LOCATION UNKNOWN 





e/ — ELONGATE — Chromosomes remain un- 
coiled during meiotic metaphase and anaphase, 
producing various chromosomal abnormalities, 
including unreduced gametes. In the micropho- 
tos are PMC’s showing normal anaphase Il, 
above, and that of an e/ plant, right (M. M. 
Rhoades and E. Dempsey, 1966). Ears from 
the cross of e/ e/ by normal pollen have plump 
(3n endosperm) and shrivelled kernels (5n en- 
dosperm); ears from the cross by pollen from 
tetraploid plants have plump (6n) or shrivelled 
(4n) kernels. Example of the latter is shown 
below. 
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LOCATION UNKNOWN 
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ub — UNBRANCHED — Tassel usually consists WHITE LEAF BLADE — Seedling leaves are 
of main spike only (M. G. Neuffer) white on outer blade but green on both sides 
of midrib (M. G. Neuffer) 


LOCI AFFECTING ELECTROPHORETIC MOBILITY AND ACTIVITY OF ENZYMES 


(Not shown) 


Adh, — ALCOHOL DEHYDROGENASE —(D. Schwartz and T. Endo) 
Adh, — ALCOHOL DEHYDROGENASE — (D. Schwartz) 


Cat (Ct) — CATALASE — (L. Beckman, J. G. Scandalios, and J. L. Brew- 
baker) 


E, — ESTERASE —(D. Schwartz) 


Lp, — LEUCINE AMINOPEPTIDASE — Linked with Lp. (L. Beckman, J. G. 
Scandalios, and J. L. Brewbaker) 


Lp. — LEUCINE AMINOPEPTIDASE — Linked with Lp, (L. Beckman, J. G. 
Scandalios, and J. L. Brewbaker) 


Px, — PEROXIDASE — (E. Hamill and J. L. Brewbaker) 


Px, — PEROXIDASE —(E. Hamill and J. L. Brewbaker) 
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B CHROMOSOME — Small supernumerary chro- 
mosome consisting of a centromere and a short, 
thick, mostly heterochromatic arm. Microphoto 
of PMC at pachytene (courtesy M. M. Rhoades). 





TRISOMIC — Complete diploid complement of 
chromosomes plus one extra (10 pairs + 1); 
photo shows ear of trisomic 3 from the cross 
a-a-Sh /a™-Sh/as-sh, one Ac, Dt Dt « as’-sh, Dt 
Dt. Pale nonshrunken kernels usually have tri- 
somic embryos of the constitution a-a-sh/a™- 
Sh /as-sh. 





INVERSION — Inversion of a segment of one 
chromosome resulting from two breaks followed 
by rejoining in reverse order. Sterility percent- 
age in heterozygotes, resulting from exchange 
within segment, varies depending on size and 
location. Microphoto shows pericentric inver- 
sion 2a at pachytene (Rhoades, 1955). 





62 CHROMOSOME ABNORMALITIES 





RECIPROCAL TRANSLOCATION — Reciprocal exchange of parts between two chromo- 
somes. In heterozygotes with normal, chromosomes pair and separate at meiosis in 
patterns that typically result in 50% defective gametes (semisterile ears and pollen); 
homozygotes are normal. The microphoto above left shows a PMC of a heterozygote 
for T8-10 (Rhoades 1950). The photo above right shows pollen of a plant heterozy- 
gous for T6-9b wx stained with I.-KI to show assortment of wx and pollen abortion. 
The photos below are of unstained pollen from a normal plant (left) and a heterozygote 


for 6-9b wx (right). 


my 





se 


MUTATOR SYSTEMS, ALEURONE AND PLANT COLOR 63 


Numerous examples of mutator systems are known, with varying degrees of infor- 
mation on their mechanism. Only a few are described and pictured here; for others see 
P® (1-26); w™ (6-17); Dt: (9-0); Rst, R™ (10-57). 








Ds-Ac — A heritable system composed of two transposa- 
Zp ble units (McClintock, 1950), one of which (Ds, dissociator, 
ip teymed an ‘operator’, McClintock, 1961) may produce 
i* chromosome breakage or gene inactivity or both at or 
in the immediate vicinity of its current location on the 
chromosome. This behavior as well as transposability 
is dependent on the second unit (Ac, activator, termed a 
“regulator’) which regulates the activity of Ds. With Ac 
present the affected gene (example BZ2) near Ds expresses 
a recessive phenotype with a variegated pattern of domi- 
nant sectors (bz™,). If Ac is absent a stable recessive 
phenotype is expressed. If Ac is at the same site as Ds, 
an apparent one-unit system is produced — See P” (1-26), 
where Mp, modulator, is equivalent to Ac (Barclay and 
Brink, 1954). Examples of bz”, - Ac expression are shown 
in the tassel branch, which has brown anthers with pur- 
ple sectors, and the ear of bronze kernels segregating for 
Ac (purple and red sectors). The sectored seedling 
shows a w™ mutant controlled by Ac. 
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Spm — A system (McClintock, 1961) in which the “regula- 
tor’ (Spm, suppressor-mutator) directly controls gene 
action at the “operator” site. When Spm is present the 
controlled gene (example C,) is inactive or recessive 
(co™), but reverts frequently to dominant. When Spm is 
absent the gene may express a stable recessive or inter- 
mediate phenotype. The En (enhancer) system (Peterson, 
1960) is another example. Pictured above is an ear show- 
ing Co™ with Som. The sectored leaf at right is pg™ - En. 





R™-Mr — A two-unit system (Neuffer, 1959) in which a 
regulatory element (Mr, mutator of R™) produces changes 
in a controlling element residing near R which result in 
suppression of gene action to produce colorless recessive 
sectors on a colored background. The ear at left is from 
the cross R™ r, Sh-Mr-Wx/sh-mr-wx x Ir, Sh-mr-wx. 
It has colored kernels (R™, mr), mosaic kernels (R™, Mr) 
and colorless kernels (r rr). Sh-Mr linkage and Pr pr 
segregation can also be seen. 





MUTATOR SYSTEMS, ALEURONE AND PLANT COLOR 


Dt (Not shown) — A two-unit system (Rhoades, 1936) in which a regulatory element (Dt) 
produces changes at the A; locus which result in loss or recovery of gene action. These 
latter changes are expressed as colored dots on a colorless kernel (see Dt,, 9-0). 





Systems unknown — Pictured above are a creamy white mutable seedling mutant (with 
normal sib) and an ear segregating for a” a,. Both examples are controlled by sys- 
tems as yet unidentified. 
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PARAMUTATION — At the R, locus (Brink, 1968). The 
phenomenon through which certain alleles (Rs* and R™>»), 
when in a heterozygote with standard R, cause FR to 
change regularly to a weaker aleurone color form desig- 
nated A’. Ears above are from the cross of a heavy 
mottled rr 9 by (1) Ar, (2) R Rs nonparamutagenic, (3) 
R Rt paramutagenic; note that the r r R kernels appear 
colorless on the right ear while they are heavily colored 


on the other ears. 





PARAMUTATION — At the B locus (Coe, 1966). The phe- 
nomenon through which a spontaneously occurring weak 
B allele (B’), when in a heterozygote with the standard B 
allele, causes B to change regularly to the B’ form. The 
cobs shown are with P/ and P~* (red cob). Those with 
standard B are on the right; with B’ on the left. 


